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ABSTRACT 
Mutual Touch during Mother-Infant Face-to-Face Still-Face Interactions: Influences of 
Interaction Period and Infant Birth Status 
Irene Mantis 
Contact behaviours such as touch, have been shown to be influential channels of 
nonverbal communication between mothers and infants. While existing research has 
examined the communicative roles of maternal or infant touch in isolation, mutual touch, 
whereby touching behaviours occur simultaneously between mothers and their infants, has 
yet to be examined. The present study was designed to investigate mutual touch during face-
to-face interactions between mothers and their 5 ½ -month-old full-term (n = 40), very low 
birth weight/preterm (VLBW/preterm; n = 40) infants, and infants at psychosocial risk (n = 
41).  
Objectives were to examine: (1) how the quantitative and qualitative aspects of touch 
employed by mothers and their infants varied across the normal periods of the still-face (SF) 
procedure and how these were associated with risk status, and (2) the association between co-
touch and the quality of the mother-child relationship.  
Mutual touch was systematically coded using the Co-Touch Scale (Mantis, Ng, Stack, 
2010). Interactions were found to largely consist of mutual contact and mutual touch, 
highlighting that active co-touching is pervasive during mother-infant interactions. 
Consistent with the literature, while the SF period did not negatively affect the amount of 
mutual touch engaged in for mothers and their full-term infants and mothers and their infants 
at psychosocial risk, it did for mothers and their VLBW/preterm infants. Together, results 
illuminate how both mothers and infants participate in shaping and co-regulating their 
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interactions through the use of touch and underscore the contribution of examining the 
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Mutual Touch during Mother-Infant Face-to-Face Still-Face Interactions: Influences of 
Interaction Period and Infant Birth Status 
Early parent-infant interactions are central to infants’ socio-emotional, regulatory, 
and communicative development. The parent-infant relationship is the first relationship to 
develop for the infant. During the first year of life, parent-infant interactions and dyadic 
communication are prominent. Through frequent early exchanges, the foundation for young 
infants’ growth and development in emotional organization, attention regulation, and 
communicative skills emerges (Emde & Sameroff, l989; Shonkoff & Phillips, 2000). Among 
other skills, infants acquire knowledge of the basic rules of social engagement and form 
social expectations (Kaye, 1982; Landry, Smith, & Swank, 2006; McElwain & Booth-
LaForce, 2006), which provide a working framework for future interactions and relationships 
(Mercer, 2006).  
Mother-infant face-to-face interactions provide meaningful insight into the dynamics 
of the mother-child relationship. They have been widely used to study the development of 
infants’ social and emotional capacities, and their responses to stress (Field, Vega-Lahr, 
Scafidi, & Goldstein, 1986; Kaye, 1982). The Still-Face procedure (SF; Tronick, Als, 
Adamson, Wise, & Brazelton, 1978), an adaptation of the face-to-face interaction procedure, 
is a popular and valid paradigm to study mother-infant exchanges. During the SF procedure, 
mother-infant interactions are separated into three brief periods (normal, SF, and reunion-
normal periods; 120 sec). During the normal and reunion-normal periods, mothers interact 
normally, typically providing vocal, visual, and tactile stimulation to their infants. In the SF 
period, mothers assume a neutral, unresponsive “still face” and provide neither vocal nor 
tactile stimulation to their infants. Studies have shown that infants are negatively affected by 
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their mothers’ sudden emotional unavailability and unresponsiveness during the SF period. 
Infants typically decrease gazing and smiling at their mothers (Gusella, Muir, & Tronick, 
1988; Mayes & Cater, 1990), increase neutral to negative affect, and vocalize more often 
(Ellsworth, Muir, & Hains, 1993; Stack & Muir, 1990). Such a “still face effect” has been 
replicated numerous times and in various ways (Adamson & Frick, 2003, Gusella et al., 
1988, Tronick, Ricks, & Cohn, 1982). By exhibiting changes in their behaviours during the 
SF period, infants reveal themselves to be active participants during mother-infant 
interactions, and show their sensitivity to changes in their mothers’ behaviour (Stack & 
LePage, 1996; Tronick, 2003; Tronick et al., 1978; Weinberg & Tronick, 1996).  
During early mother-infant interactions, non-verbal communication is paramount 
given that infants are largely prelinguistic during the first year of life. Nonetheless, past 
studies examining social interactions during early development (e.g., first year of life) have 
primarily focused on the examination of the distal behavioural indices of gaze and affect, 
while neglecting to investigate the specific contribution of contact behaviours such as touch 
during these interactions. Yet, caregivers commonly employ touch during face-to-face 
interactions and play, along with their vocal and facial expressions (Stack, 2010). Although 
still in its early stage, significant advancements have contributed to our understanding of 
tactile stimulation as an integral component of the mother-infant communicative system 
(Stack, 2010; Stack & Jean, 2011). Within mother-infant interactions, touch has been shown 
to be an influential channel through which mothers and their infants convey emotion and 
affection, and establish a strong connection (Stack, 2010). Maternal physical contact is 
fundamental for attachment and secure positive attachment is promoted by maternal affection 
and closeness (Ainsworth, Blehar, Waters, & Wall, 1978). In addition, touch aids in the 
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reduction of infants’ distress (Jean & Stack, 2009; Stack & Muir, 1992) and facilitates 
emotion regulation (Hertenstein & Campos, 2001; Weiss, Wilson, Hertenstein, & Campos, 
2000). Emotion regulation involves the ability to control one’s internal states and also one’s 
behaviors according to a situation (Derryberry & Rothbart, 1988). With time, infants learn 
strategies such as turning their head away from a source of distress, in order to help regulate 
their internal states (Grou-Louis, Zhen, Miller, & Anderson, 2012; Tronick, 1989).  
Maternal touch is pervasive during interactions, occurring between 55% and 81% of 
the time during brief interaction periods (e.g., Field, 1984; Stack & Muir, 1990; Symons & 
Moran, 1987). A number of studies have documented the use of different types of touch by 
mothers such as stroking, rubbing, tapping and tickling and some studies have documented 
the functions of touch such as nurturing, playful, and attention-getting, to name a few (Jean 
& Stack, 2009; Stack, 2010). Maternal touch has been found to soothe, arouse, and elicit 
specific infant behaviours during face-to-face interactions (Stack, 2004), indicating that 
mothers may use touch in order to serve different functions during such interactions with 
their infants (Beebe, 2006; Jean & Stack, 2009; Stack, 2010). Results from studies have also 
shown that mothers modify their patterns of touch according to verbal instructions (e.g., 
Stack & LePage, 1996; Stack, 2001). That is, when mothers were instructed to use touch in 
order to maximize infant smiling during the SF procedure, more dynamic types of touch, 
such as stroking and tickling, were used (Stack & LePage, 1996). These findings suggest that 
mothers are communicating with their infants through the use of touch (Stack, 2004), which 
aids in modulating and regulating infants’ emotion displays (Hertenstein, 2002).  
Much of the research that has examined touch during mother-infant face-to-face 
interactions has focused on maternal tactile behaviours, but touch is also an important 
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modality of communication for infants. In a study by Moszkowski and Stack (2007), infant 
touch was found to occur 85% of the time during brief interaction periods. Furthermore, 
results from the limited number of studies investigating infant touch have revealed that infant 
touch varies with maternal emotional availability. Specifically, it has been shown that infants 
use touch to communicate their emotional states and seek attention during face-to-face 
interactions, as well as to regulate their emotions during the SF period (i.e., when their 
mothers are unavailable; Moszkowski, Stack, & Chiarella, 2009). Similar to mothers, infants 
use various types of touch. Specifically, infants use more active types of touch (e.g., stroking, 
grabbing, patting, pulling) relative to passive touch (e.g., static) during the SF period 
compared to the normal periods of the SF procedure (Moszkowski & Stack, 2007). Together, 
research has demonstrated that infants are active and competent participants during their 
early social encounters (e.g., Adamson & Frick, 2003; Cohn, 2003; Moszkowski & Stack, 
2007), and that mother-infant interactions are a 2-way process involving influences from 
both interactive partners.  
While existing research has focused on examining the important communicative role 
of maternal touch or of infant touch from a more unidirectional perspective and has looked at 
touch in the context of other behaviors, the investigation of mutual touch, whereby both 
mothers and infants are active agents in shaping their interactions, has been largely 
overlooked. According to the dynamic systems perspective, mother-infant interactions form a 
mutually regulated bi-directional system (Fogel & Garvey, 2007). Synchronized engagement 
is a mutual goal during these interactions and the dyad works to repair the interactive 
sequence during periods of desynchronized interaction (Gianino & Tronick, 1988). Thus, not 
only are mothers and infants responsive to each other’s behaviours and affective displays, but 
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they both actively contribute to shaping their interactions. Complementary to this 
perspective, the transactional model highlights that while mother-infant interactions can be a 
context for fostering healthy development, they can also be a context through which risk can 
be transferred (Sameroff, 2009). Thus, co-regulation may be impaired, particularly in at-risk 
dyads, leading to maladaptive development, behavioural problems, and poor socio-emotional 
competence (Crockenberg  & Leerkes, 2005). Examining touch through a reciprocal, bi-
directional process, could add to our understanding of the communicative properties 
underlying non-verbal communication during mother-infant interactions. 
Despite an abundance of studies involving interactions of mothers and their infants, 
research on touch is sparse, and particularly within at-risk dyads. In the present study, two 
types of risk were examined (infants born prematurely and infants at high psychosocial risk). 
In very low birth weight preterm infants (VLBW/preterm), several factors (e.g., restricted 
opportunities for physical contact following birth, modified experiences with touch early in 
life, maternal stress) may alter their abilities to process and/or reciprocate tactile-gestural 
stimulation in the same way as normal birth weight full-term infants. Similarly, interactions 
may also be altered during interactions between mothers and their infants at high 
psychosocial risk due to disadvantage and problematic patterns of social behaviour and peer 
relations in their mothers' childhood histories.  
A number of investigations have documented differences in the communicative styles 
between preterm infant-mother dyads and full-term mother-infant dyads. While premature 
infants have been described as less alert, attentive, active and responsive than full-term 
infants, mothers of infants born prematurely have been described as more active, stimulating, 
intrusive and at the same time more distant in mother-child interactions, than mothers of full-
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term infants (e.g., Chapiesky & Evankovich, 1997; Goldberg & Di Vitto, 1995; Wijnroks, 
1999; Barnard, Bee, & Hammond, 1984; Brown & Bakeman, 1980; Crnic, Ragozin, 
Greenberg, Robinson, & Basham, 1983; Field, 1979; Minde, Perrotta, & Marton, 1985). In 
addition, previous literature has suggested that preterm infants have less efficient self-
regulatory strategies than full-term infants, as infants born prematurely demonstrate greater 
reactivity and sensitivity to distress, lower thresholds for displaying reactions to negative 
stimuli, and increased difficulty soothing and regulating negative arousal (Als, Duffy, & 
McAnulty, 1988; Field, 1982; Lester, Boukydis, & LaGasse, 1996).  
Preterm infants place different demands on their caregivers, which may lead to fewer 
positive early interactions with their mothers, compared to full-term infants (Holditch-Davis 
& Thoman, 1988; Segal et al., 1995). As a result, the development of sensitive and co-
regulated interactions that are typical in mother-infant dyads and are characterized by an 
intimate interchange, is often hindered in preterm infant-mother interactions. Nonverbal 
behavior is important as the sequelae associated with preterm birth have been found to 
interfere with infants’ abilities to engage in sustained social interactions and to provide clear 
nonverbal signals to their caregivers (Crnic et al., 1983). Touch may be serving different 
needs or be especially important in preterm infant-mother dyads and may be used in different 
ways compared to full-term dyads.  
Similarly, touch may be working differently during interactions between mothers and 
their infants at high psychosocial risk. Problematic behavioural styles during childhood have 
been shown to impact the conditions under which parents raise their offspring, and these 
conditions affect their ability to nurture their children’s development and growth (Stack, 
Serbin, Mantis, & Kingdon, 2012; Stack et al., 2012). Problem behaviour in childhood (such 
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as aggression and social withdrawal) is linked to a sequence of problematic events and 
conditions that contribute to late disadvantaged child-rearing conditions (e.g., low education, 
early parenthood, single parenthood, family poverty) in parenthood. These conditions then 
place subsequent generations at risk for a wide variety of developmental, social, academic, 
economic, and health problems.  
In terms of parent-child interactions, mothers with childhood histories of aggression 
and social withdrawal have been shown to demonstrate negative parenting (e.g., failing to 
provide stimulating and well structured home environments (Saltaris et al., 2004) during 
interactions with their children (Serbin et al., 1998; Wiefel et al., 2005). Further, maternal 
childhood histories of risk have been found to predict negative emotional availability (higher 
levels of hostility) during mother-child interactions at preschool age (Stack et al., 2012). 
Emotional availability is a relational construct that reflects the ability of mothers and infants 
to regulate their interactions (Emde, 1980, 2000), taking into account the behaviour of both 
partners (Biringen, 2000). Findings from several studies underscore the importance of 
optimal emotional availability for infants’ social and emotional competence during normal 
and perturbed interactions (Bornstein, Gini, Suwalsky, Putnick, & Haynes, 2006; Bornstein 
et al., 2006). Several studies have considered how family psychosocial risk may be 
associated with emotional availablity across age (Cicchetti & Toth, 2009; Stack et al., 2012). 
Results from one such study revealed that mothers with childhood histories of aggression and 
social withdrawal showed poorer relationship quality (i.e., higher levels of maternal hostility) 
during mother-child interactions. For example, mothers with higher levels of social 
withdrawal during childhood had preschoolers who were less appropriately responsive to and 
involving of their mothers during interactions (Stack et al., 2012). On the positive side, 
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higher levels of appropriate maternal structuring during infancy predicted child 
responsiveness during preschool age whereas higher levels of maternal sensitivity and 
structuring predicted child involvement (Stack et al., 2012). Finally, more maternal social 
support and better home environment, combined with lower stress, predicted better mother-
child relationship quality (Stack et al., 2012). Thus, examining emotional availability in at-
risk populations is significant as it provides an important means of understanding the specific 
components of relationship quality that are associated with subsequent outcomes. 
The Current Study 
As the preceding literature review has shown, the relationship between maternal 
emotional availability and maternal tactile behaviours has been underscored in several 
studies, wherein touch has been found to be an essential component of mother-infant 
exchanges. Nonetheless, research on touch remains sparse, particularly in at-risk dyads and 
the examination of the communicative properties of touch through a reciprocal, bi-directional 
process has yet to be examined.  
The present study was designed to examine mutual touch during face-to-face 
interactions between mothers and their 5 ½ month old full-term infants, very low birth weight 
preterm (VLBW/preterm) infants, and infants at psychosocial risk. Simultaneous mother and 
infant touch is termed mutual touch, whereby both members of the dyad are dynamically, 
reciprocally, and continuously touching one another (Mantis, Ng, & Stack, 2010). The first 
objective was to document whether and how the quantitative (duration) and qualitative (type 
and infant/mother body area) aspects of touch employed by mothers and their infants varied 
across the normal periods of the SF procedure and how these were associated with risk status. 
With regards to the types of touch, the goal was to investigate how mutual touch occurs in 
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different interaction periods in relation to other types of co-touch behaviours, such as 
physical contact (i.e., touch eliciting no response from the member of the dyad being 
touched) and mutual contact (i.e., touch eliciting movement but not touch from the member 
of the dyad being touched). It was hypothesized that mutual touch and mutual contact would 
dominate interactions, in comparison to physical contact and no touch. Further, it was 
anticipated that results would provide a better understanding as to whether mothers’ and 
infants’ mutual touching episodes change (i.e., whether they increase or decrease) following 
a SF perturbation (i.e., maternal emotional unavailability in the SF period). Mutual touch 
may be serving different functions in at-risk dyads and it was expected that touch would be 
used in different ways compared to typically developing dyads. For example, it was 
hypothesized that mothers and their full-term infants would engage in similar amounts of 
mutual touch in the two normal periods of the SF procedure, while mothers of 
VLBW/preterm infants would engage in less mutual touch in the reunion-normal period 
(following a perturbation period, the SF). Finally, the second objective was to examine the 
association between co-touch and the quality of the mother-child relationship (i.e., measured 
via the Emotional Availability Scales). Findings were anticipated to contribute to a better 
understanding of how risk status (i.e., full-term infants as well as infants who are at 
biological and psychosocial risk) affects the quality of bi-directional exchanges during 
mother-infant interactions. For example, higher levels of maternal sensitivity were expected 
to be associated with mutual touch in the reunion-normal period and higher levels of child 
responsiveness were expected to be associated with mutual contact and mutual touch in the 
reunion-normal period.  
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 Method  
Participants 
 The final sample consisted of three groups of 5 ½ -month-old full-term (n = 40) infants, 
VLBW/preterm (n = 40) infants, and infants at psychosocial risk (n = 41) and their mothers 
drawn from a longitudinal project. All dyads were tested in their homes when infants reached 
5 ½ months of age. Demographic and medical information can be found in Table 1. 
 Full-term group. Mothers and their infants were recruited from birth records from a 
major community hospital in the Montreal (Quebec, Canada) area. Following a letter 
outlining the general research, mothers were contacted by telephone and asked to voluntarily 
participate. Participants consisted of 48 mothers and their healthy, full-term infants born 
between 37 and 41 weeks gestation, and weighing more than 2750 g (6 lbs) at birth. Eight 
dyads were excluded from the current study based on various exclusion criteria including: 
mothers touching their infants for less than 10% of the time during the first normal period (n 
= 2), mothers not following instructions (n = 1), infant’s gaze obstructed (n = 2), dyads 
taking a break between the SF and reunion-normal periods (n = 2), and excessive infant 
crying (n = 1). The final sample consisted of 40 infants (20 males, 20 females). The mean age 
of infants at the time of the study was 5 months and 12 days (SD = 6.70). The mean age of  
mothers was 30.6 years (range = 21 – 41, SD = 5.13) and 91% of the infants were from 
Caucasian families.  
 Very Low Birth Weight Preterm group. Subsequent to ethics approval and in  
collaboration with the chief neonatologist, VLBW/preterm infants were pre-screened for 
medical status variables by the nurse in charge of the follow-up clinic of a major community 
teaching hospital (Montreal, Quebec) during their 3-4 month clinic visit. These infants were 
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recruited from the same hospital as the full-term infants in order to ensure similarity in socio-
economic status (SES) and ethnic backgrounds. Caregivers of these infants who met 
inclusion criteria were provided with a letter outlining the general description of the study 
and if interested, were contacted by telephone for participation. The VLBW/preterm group 
consisted of 63 mothers and their infants with gestational ages ranging from 26 to 32 weeks, 
and birthweight between 800 and 1500 g (approximately 1 lb, 12 oz to 3 lbs, 5 oz). 
Additional selection criteria limited the study population to healthy infants who were living 
with their biological mothers and excluded infants who suffered from any serious medical 
problems, or who had mothers with increased psychosocial risk (Table 2). Thus, our 
VLBW/preterm sample was composed of healthy infants who met rigorous 
inclusion/exclusion health criteria. Corrected age (i.e., postnatal age minus the number of 
weeks the infant was premature) was used to correct for prematurity. Corrected age is 
typically used in order for a premature infant’s development on developmental evaluations to 
be most accurate for them; by correcting for prematurity the use of corrected age rather than 
chronological age allows for the early birth not to unfairly disadvantage the infant’s scores 
(e.g., Siegel, 1983; Bayley, 2006). Twenty-three mother-infant dyads were excluded from the 
current group due to: mothers touching their infants for less than 10% of the time during the 
first normal period (n = 2), mothers’ failure to follow instructions (n = 9), procedural error (n 
= 6), and SF period repeated more than once due to infants’ fussiness (n = 6). The final 
sample consisted of 40 infants (18 males, 22 females). The mean age of infants at the time of 
the study was 5 months and 14 days (SD = 8.21). The mean age of mothers was 32.86 years 
(range = 21 – 41, SD = 5.68). The VLBW/preterm and full-term dyads were matched on 
infant sex, maternal age (within 5 years) and maternal education. 
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Table 1 









         
 
Full-term 
(n = 40) 
 
VLBW/preterm 
(n = 40) 
 Infants at 
psychosocial risk 
(n = 41) 
 M SD  M SD  M SD 
             
Maternal age at birth (years) 30.62 5.13  32.86 5.68  29.12 3.09 








Infants gestational age 
(weeks)  




Emergency C-section (%)  30.00   81.00   --  




5 min APGAR  8.25 0.60  8.00 1.38  9.28 
 
0.64 




Infant length at birth (cm)  50.58 4.81  37.40 3.68  50.15 
 
3.54 
Infant head circumference 
(cm)  




Infant weight at 5 ½ months 
(gram) 




Infant height at 5 ½ months 
(cm) 
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Table 2 






Aged between 26 and 33 weeks 
 
 
Infants who were diagnosed with a major 
congenital abnormality or major congenital 
defects 
 
Birth weight of 800 to 1500 g 
 
 Infants who suffered a Grade IV (or III) 
intra-ventricular hemorrhage or other major 
medical complications, illnesses or 
syndromes, such as hydrocephalus, severe 
neurological impairment, or those with 
hearing loss, retinopathy 
 
Within 2 standard deviations on 
age in weeks, birth weight and 
head circumference 
 
 Infants who had a prolonged 
hospitalization since the neonatal period; if 
re-hospitalized must have been for short 
periods 
 
Must have been living with their 
biological mother 
 
 Infants who had multiple hospitalizations 
since the neonatal period  
 
Mothers must have spoken 
English or French 
 
 Infants who were diagnosed with a 
congenital abnormality 
 
  Mothers at psychosocial risk due to a 
history of inadequate prenatal care, drug 
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 Psychosocial Risk group. The dyads at psychosocial risk constituted a sub-sample of 
the Concordia Longitudinal Risk Project (Concordia Project), a prospective, longitudinal, 
intergenerational study that began in 1976-1978 (Schwartzman, Ledingham, & Serbin, 1985). 
The sample is a large, community-based sample of children who attended French-language 
public schools serving lower socio-economic, inner-city areas of Montreal, Quebec, Canada. 
The Concordia Project began with the screening of 4,109 primarily French-speaking children 
in first-, fourth-, and seventh-grades along dimensions of aggression, social withdrawal, and 
likeability by means of a French translation of the Pupil Evaluation Inventory (PEI; Pekarik, 
Prinz, Liebert, Weintraub, & Neale, 1976; Appendix A presents sample items from this 
instrument). The PEI is both a reliable (internal consistency above 0.70 for all factors) and 
valid (concurrent validity between 0.54 and 0.65) measure for the assessment of children’s 
social behaviour. Following the administration of the PEI, a total of 1,770 children (861 
boys; 909 girls) met the inclusion criteria to make up the Concordia Project sample. 
Oversampling at the extremes of the sample (i.e., the upper ends of the aggression and 
withdrawal dimensions) was done deliberately when arriving at the final sample, allowing for 
a range of scores, including children from the same schools and neighbourhoods. This 
sample of children was subsequently followed in smaller representative subsamples at 3- to 
5- year intervals. A more detailed description of the Concordia Project sample can be found 
in Schwartzman and colleagues (1985).  
 Mothers associated with the Concordia Project who were pregnant or who had recently 
given birth in 1997 were contacted to participate in the study. Fifty-six mothers participated 
in this phase of the project, however, fifteen mother-infant dyads were excluded based on the 
various exclusion criteria including: mothers’ failure to follow instructions (n = 11), 
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procedural error (n = 1), and SF period repeated more than once due to infants’ excessive 
crying (n = 3). All infants were normal, healthy full-term infants (17 males, 24 females), 
having gestational ages ranging from 37 to 41 weeks. The mean age of the at-risk infants was 
5 months 8 days (SD = 0.86) and that of mothers was 29.5 years (range = 21 – 36 years, SD = 
3.13). 
Apparatus 
 All sessions took place at the participants' homes and were video-recorded for 
subsequent coding purposes. Testing was carried out in a spacious and well-lit room, usually 
the kitchen, and outside distractions were minimized (e.g., televisions and radios were turned 
off, siblings or pets remained outside of the room). Infants were securely fastened in an 
infant seat without toys or pacifiers. Mothers and infants were seated facing each other at 
eye-level, with a distance of approximately 70 cm between them. A stopwatch was used to 
time the duration of each period. A Sony Video camera was positioned on a tripod in order to 
simultaneously capture a full view of the infant's face and body and their mother's hands. To 
capture the mother's face, the set-up included a mirror that was strategically placed at an 
angle beside the infant seat on the table. Following the testing session, a time line was added 
to each 8 mm cassette using a Video Timer (FOR.J VTG -22). Video records were later 
coded second-by-second using a Sony VTR/TV remote control with slow speed shuttle 
function for the starting and stopping of the tape and slow motion viewing.  
Procedure 
 During the home visit, mothers received information on the purpose of the study, and 
were given a consent form to read and sign (see Appendix B). Before beginning the study, 
mothers were reminded that they could withdraw from the study at any given moment. Each 
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dyad participated in the face-to-face SF procedure (Tronick et al., 1978), which consists of 
three 2-min face-to-face interaction periods (normal, Still-Face, and reunion-normal) between 
the mother and her infant. Each of these periods was separated by a transition period of 20 to 
30-sec, where mothers received instructions for the subsequent period (see Figure 1). During 
this transition period, the dyads were free to interact with one another. During the first and 
third (i.e., reunion) normal periods, mothers were instructed to play with their infant as they 
normally would at home. During the second period, the SF, mothers were instructed to gaze 
at their infant with a still, neutral facial expression, and refrain from speaking to and touching 
their infant. That is, mothers were unresponsive and emotionally unavailable to their infants. 
The normal interaction periods and the SF period were each two minutes in duration, and the 
experimenter knocked on the wall to mark the beginning and end of each period. If infants 
fretted for 20 seconds or mothers wished to stop the session, the session was interrupted. At 
the end of the testing session, mothers were asked to complete a demographic questionnaire 
and answer questions in relation to their infants’ developmental and medical histories (see 
Appendix C). Mothers were thanked for their participation and given an “Infant Scientist 
Award” for their infant, as a symbol of appreciation for their participation in the study. 
Measures and Observational Coding 
 Following the testing sessions, behavioural coding was carried out in the research 
laboratory. Maternal compliance with instructions was verified prior to coding by previewing 
the video records and observing maternal behaviour during the normal and SF interaction 
periods. All behaviours were coded independently, and each measure was assigned a code for 
each second of the interaction (i.e., behaviours were coded for 1-second intervals). The 
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(T1 – 30 seconds) 
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Transition Period 2 
(T2 – 30 seconds) 
= 
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percent duration of each dependent measure was defined as the percentage of time within a 
120-second period for each of the three periods.  
 Co-Touch Behaviours. The Mother-Infant Co-Touch Scale (CTS; Mantis et al., 2010) 
was used to code mother and infant behaviours second-by-second. The CTS is a behavioural 
coding scheme designed to code co-touching behaviours between caregivers and their 
infants. Three types of co-touch were measured: physical contact, mutual contact and mutual 
touch (see Table 3). Physical contact was coded when one member of the dyad was actively 
or passively touching the other, while the latter remained passive (i.e., did not respond with 
movement). An example is a mother resting her hands on the legs of her infant who does not 
move. Mutual contact was coded when one member of the dyad was stimulated by another’s 
active or passive touch, and he/she responded with a movement but not a touch. The 
movement did not involve actively/intentionally touching the other member and was not 
necessarily performed by the body part touched. For instance, an example of mutual contact 
is when mothers tickle their infant’s torso and infants bring their hands to their mouth. 
Finally, mutual touch was defined as a reciprocal, continuous and dynamic touching 
behaviour between both members of the dyad. Mothers and infants engaging in a game of 
“patty-cake” (active hand game) is an example of mutual touch. Another example of mutual 
touch would be a mother tickling her infant’s torso while the infant holds onto mothers’ 
hands and arms with his/her feet. In addition to the types of co-touch being coded, areas of 
touch (areas of mothers’ touch of infants and infants’ touch of mothers), initiator of touch 
(the person who first touches the other member of the dyad), and infant engagement (an 
infant was considered engaged if he/she was looking at their mother or at what was occurring 
between them) were recorded (see Appendix D for more details on the CTS). 
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Table 3 




One member of the dyad is actively or passively touching any 
accessible part of the other’s body, while the member being 
touched remains passive. There is no mutual activity between 
the dyad. It is a one-sided touching interaction. In its most 
typical form, the caregiver’s hand(s) rest flatly on (or under) a 





One member of the dyad is actively or passively touching any 
accessible body part of the other, while the member being 
touched shows movement or gesturing that is a clear response 
or reaction to being touched. Note that the movement must 
occur in quick succession following the touch. Of importance, 
the movement does not involve touching the other member of 
the dyad, but can include touching the self, and is not 





Both members of the dyad are actively engaged in touching 
behaviours with each other. The touching behaviours are 
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To establish inter-rater reliability, a trained second coder blind to the hypotheses and to 
risk status double coded 30% of randomly chosen video records of mother-infant interactions. 
The coding results were then compared. Cohen’s kappa coefficients (rk; Cohen, 1960) were 
then calculated to assess the reliability of coded co-touch behaviours. Cohen’s kappa 
calculates the inter-observer agreement as a proportion of potential agreement following a 
correction made for chance agreements (Kaplan & Saccuzzo, 2001). The overall kappa 
coefficient for this study was rk = 0.94, indicating high inter-rater reliability. Kappa 
coefficients for the co-touch behaviours were all good to very good, and indicated high inter-
rater reliability (Cohen, 1968). Specifically, the Cohen’s kappa values obtained for no touch 
was rk = 0.98, physical contact was rk = 0.83, mutual contact was rk = 0.97, and mutual touch 
was rk = 0.98.   
 Emotional Availability Scales. The quality of the dyadic interactions (i.e., emotional 
availability) was coded using the Emotional Availability Scales (EAS; Biringen, Robinson, & 
Emde, 1993, 1998). Emotional availability is a relational construct reflecting the ability of 
mothers and infants to effectively regulate their interactions (Emde, 1980). Because they are 
relational scales, the behaviour of both mothers and infants is considered for each rating, and 
as such, scores could only be assigned during the normal periods when mothers were 
available. Mothers were rated for their levels of sensitivity (appropriately responding to 
infants' cues), structuring (guiding infants' play), and hostility (overt or covert expressed 
hostility); infants were rated for their level of responsiveness (i.e., degree of engagement in 
interaction). Maternal sensitivity was coded according to a 9-point rating scale, ranging from 1 
(highly insensitive) to 9 (highly sensitive). Maternal hostility was also coded according to a 5-
point scale, ranging between 1 (not hostile) and 5 (markedly overtly hostile). Although the 
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emotional availability dimension is nonhostility (Biringen, Robinson & Emde, 1998), the 
scores were inverted to use the name “hostility”, given the sample. The maternal structuring 
dimension operated as a linear scale and was coded according to a 7-point scale, ranging 
between 1 (no structuring) and 7 (overly high structuring). Finally, infant responsiveness was 
rated according to a 7-point scale, ranging between 1 (unresponsive) and 7 (highly responsive; 
see Table 4 for more information on the EAS). One global rating was made on each scale for 
each normal interaction period. Since the EAS were originally designed for toddlers and 
children, an adapted version of the EAS was used to code the interactions between young 
infants and their mothers in the present study (Carter, Little, & Garrity-Rokous, 1998; Little & 
Carter, 2005). The emotional availability dimensions were coded by a research associate in 
our laboratory who was trained on the scales. Thirty percent of the sample was double coded 
by a trained second coder who was also blind to the hypotheses of the study and to risk status. 
Reliability was determined using intraclass correlation coefficients for each of the emotional 
availability dimensions and revealed highly satisfactory levels for all EAS (r = 0.82–0.99).  
Results 
 Data screening procedures were undertaken to evaluate the data and to determine 
whether the assumptions underlying repeated measures ANOVAs and regressions had been 
met. Prior to conducting statistical analyses, all data were double-checked by the author and an 
undergraduate research assistant, in order to assure that there were no errors in initial data 
entry. Following confirmation of the data's integrity, descriptive statistics were used to assess  
the normality of the distribution, skewness and kurtosis for each variable, and to identify 
outliers. The data was normally distributed and did not reveal any outliers, skewness or 
kurtosis, thus no transformations were necessary. All statistical analyses were conducted using  
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Table 4 
Operational Definitions for Emotional Availability Scales 
  
 






Maternal Sensitivity A more sensitive parent will be attuned to the 1 = Highly insensitive 
   child’s ability to regulate emotional and 5 = Optimally sensitive 
   physiological states, and provide stimulation 9 = Highly sensitive 
   or soothing as needed.   
 
Maternal Structuring This scale directly assesses the degree to 1 = No structuring 
   which the mother structures her child’s play,           5 = Optimal structuring 
   follows the child’s lead, and sets limits. 7 = Overly high structuring 
 
Maternal Hostility This scale assesses the presence and degree 1 = Not hostile 
   of overt and covert hostile behaviour expressed 3 = Markedly covertly  
   during the interaction with the child  hostile 
     5 = Markedly overtly  
      hostile 
 
 
     Child Dimensions 
 
 
Child Responsiveness The child’s responsiveness to the mother 1 = Unresponsive 
   reflects two aspects of the child’s behaviour: 5 = Moderately responsive 
   a) willingness to engage with the mother and 7 = Highly responsive 
   follow her bids; b) clear pleasure within the  
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the Statistical Package for the Social Sciences for Macintosh (SPSS, version 18.0). Significant 
findings are reported in tables within the text.  
 Overall Duration. Descriptive statistics indicated that the mean percent duration of 
mutual touch for the full-term group in the normal period was 38.56 (SD = 24.70), whereas in 
the reunion-normal period, it was 36.87 (SD = 25.07). The mean percent duration of mutual 
touch for the VLBW/preterm group in the normal period was 54.31 (SD = 22.22), whereas in 
the reunion-normal period, it was 44.33 (SD = 24.69). Finally, the mean percent duration of 
mutual touch for the group at psychosocial risk in the normal period was 39.37 (SD = 25.81), 
whereas in the reunion-normal period, it was 45.88 (SD = 26.98). The means and standard 
deviations for types of co-touch, including no touch, are found in Table 5. See Figures 2-4 for 
the percent duration of co-touch in the normal and reunion-normal periods for full-term dyads, 
VLBW/preterm dyads, and dyads at psychosocial risk.  
 The total time that touch (overall duration) occurred during each normal period was 
obtained by grouping the types of touch from the Co-Touch Scale (physical contact, mutual 
contact, and mutual touch) into one total touch category. This analysis was conducted in order 
to ensure that differences obtained for types of touch were not the result of an overall 
difference in the total amount of touch provided across period. A paired-samples t-test 
revealed that collapsed across group, there was no significant difference in the amount of 
touch being provided across the two normal periods, t(120) = .79, p = .43 (normal period: M = 
80.02%, SE = 1.81; reunion-normal: M = 81.63%, SE = 1.90), indicating that there was a 
consistent amount of touch occurring during both normal periods. Subsequent differences 
found for types of touch were therefore not the result of an overall difference in the amount of 
touch occurring across interaction periods. 
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Table 5 
Mean Percent Duration and Standard Deviations of Co-Touch Variables in the Normal and 
Reunion-Normal Period 
 Normal Period Reunion-Normal Period 
 M (SD) M (SD) 
No Touch 
         Full-term 
         VLBW/preterm 












       Full-term 
         VLBW/preterm 












         Full-term 
         VLBW/preterm 












         Full-term 
         VLBW/preterm 















Figure 2. Percent Duration of Co-touch During the Normal and Reunion-Normal Periods  
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Figure 3. Percent Duration of Co-touch During the Normal and Reunion-Normal Periods  
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Figure 4. Percent Duration of Co-touch During the Normal and Reunion-Normal Periods  
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 Following descriptive statistics, 3 (Group: full-term, VLBW/preterm, psychosocial risk) 
x 2 (Period: normal, reunion-normal) x 4 (types of Co-touch: physical contact, mutual contact, 
mutual touch, and no touch) repeated measures Analysis of Variance (ANOVA) were 
conducted. For all the analyses, significant main effects were followed with post hoc-t-tests 
and when ANOVAs revealed significant interactions, Bonferroni pairwise comparisons were 
used to isolate the source of the significance. Furthermore, correlations were used to assess the 
relation between the areas of the body where mothers and infants were being touched and the 
type of co-touch that dyads engaged in. Results were considered statistically significant at a 
critical alpha level of .05 and partial eta-squared (ηp
2
) are reported as a measure of effect size 
(Olejnik & Algina, 2003; Kline, 2004). Finally, to examine the association between mutual 
touch and the quality of the mother-infant relationship as measured by the EAS, hierarchical 
regressions were conducted for the full-term dyads, VLBW/preterm dyads, and dyads at 
psychosocial risk.  
Objective 1: The Investigation of Normal Interaction Periods and Infants’ Birth Status 
on Co-Touch 
 To examine whether the percent duration of co-touch behaviours varied across the two 
periods of the interaction and across the full-term, VLBW/preterm, and psychosocial risk 
groups, a 3 (Group: full-term, VLBW/preterm, psychosocial risk) x 2 (Period: normal, 
reunion-normal) x 4 (types of Co-touch: physical contact, mutual contact, mutual touch, and 
no touch) repeated measures ANOVA was conducted. The between-subjects factor was group 
and the within-subject factors were the interaction period and types of co-touch. The 
dependent variable was the percent duration of each co-touch behaviour. 
 Results indicated that a statistically significant main effect of Co-touch was found, F (3, 
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354) = 82.34, ηp
2 
= 0.41, p < .001. Post-hoc t-tests revealed that, collapsed across the two 
normal periods, dyads were most likely to engage in mutual touch (M = 43.22%, SE = 1.81), 
followed by mutual contact (M = 29.95%, SE = 1.42), no touch (M = 19.18%, SE = 1.55), and 
physical contact (M = 7.67%, SE = .83). No main effect was found for Period, thus, no 
significant differences were found for the types of Co-touch between the two normal periods.  
 An interaction between Co-Touch and Group, F (6, 354) = 2.64, ηp
2 
= 0.04, p < .05, 
indicated that the amount of time dyads engaged in the various types of co-touch varied 
according to group. Mothers and their full-term infants engaged in significantly more mutual 
touch (M = 37.72%, SE = 3.15) than physical contact (M = 7.96%, SE = 1.44) and no touch (M 
= 21.12%, SE = 2.70). Mothers and their VLBW/preterm infants engaged in significantly more 
mutual touch (M = 49.95%, SE = 3.15) than mutual contact (M = 25.90%, SE = 2.48), physical 
contact (M = 9.85%, SE = 1.44) and no touch (M = 14.94%, SE = 2.70). Mothers and their 
infants at psychosocial risk engaged in significantly more mutual touch (M = 42.63%, SE = 
3.12) than physical contact (M = 5.20%, SE = 1.43) and no touch (M = 21.48%, SE = 2.66). 
Comparing Co-touch between groups, mothers and their VLBW/preterm infants engaged 
in significantly more mutual touch than did mothers and their full-term infants (mean 
difference = 11.61, SE = 4.45, p < .05). In addition, a trend was observed in that 
VLBW/preterm dyads tended to engage in more physical contact than dyads at psychosocial 
risk (mean difference = 4.65, SE = 2.03, p = 0.07).  
 A significant 3-way interaction between Period, Co-touch and Group was revealed F (6, 
354) = 2.372, ηp
2 
= 0.39, p < .05. Bonferroni pairwise comparisons revealed that mothers and 
their VLBW/preterm infants engaged in significantly more mutual touch in the normal period 
(M = 54.31, SE = 3.85) than in the reunion-normal period (M = 44.33, SE = 4.05). In addition, 
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mothers and their VLBW/preterm infants engaged in significantly less mutual contact (M = 
19.16, SE = 3.00) in the normal period than did mothers and their full-term infants (M = 
32.48, SE = 3.003) and mothers and their infants at psychosocial risk (M =30.86, SE = 2.97). 
Furthermore, mothers and their VLBW/preterm infants engaged in significantly more mutual 
touch (M = 54.31, SE = 3.84) in the normal period than did mothers and their full-term infants 
(M = 38.56, SE = 3.84) and mothers and their infants at psychosocial risk (M =39.37, SE = 
3.78).  
 Given that mutual touch may have been distributed differently within each of the 
normal periods, a more precise and accurate representation of its occurrence was warranted in 
order to observe whether there were differences that were not being picked up by use of an 
average mutual touch score for the entire period. In order to obtain such a representation of 
mutual touch during the periods of the SF procedure, 30-s segments were compared. That is, a 
2 x 4 repeated measures ANOVA was conducted for each group to evaluate: (1) the first 30-s 
of the normal period with the first 30-s of the reunion-normal period, (2) the last 30-s of the 
normal period with the last 30-s of the reunion-normal period, and (3) the last 30-s of the 
normal period with the first 30-s of the reunion-normal period. No statistically significant 
differences in mutual touch were discovered between the first 30-s of the two normal periods 
of the interaction. This was also true for the comparisons of the last 30-s of the normal period 
with the last 30-s of the reunion-normal period, and the last 30-s of the normal period with the 
first 30-s of the reunion-normal period as well.  
Areas of touch on the mother/infant body. To assess the relation between types of co-
touch and the areas on the body being touched, correlations were conducted. In all three 
groups, there was a significant positive correlation between mutual touch and infants’ hands. 
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Regardless of the interaction period, mutual touch occurred most often between mothers’ and 
infants’ hands. Furthermore, a significant negative correlation between mutual touch and 
infant legs/feet was revealed, across all three groups. (See Table 6 and 7 for the correlations 
between types of co-touch and body areas).  
Objective 2: Association Between Co-Touch Behaviours and the Quality of the Mother-
Child Relationship 
To address the second objective, hierarchical regressions were conducted for the full-
term dyads, VLBW/preterm dyads, and dyads at psychosocial risk. In order to maximize 
power for the analyses, the number of predictors was kept to a maximum of three. 
Intercorrelations were conducted to ensure that the variables employed in the regressions were 
not too highly correlated with each other (Tabachnick & Fidell, 2001). Hierarchical 
regressions were carried out to clarify the relationships between maternal emotional 
availability and touch. Specifically, the associations between the each co-touch behaviour 
occurring during the normal and reunion-normal periods and the emotional availability 
dimensions in the normal period were examined. Separate hierarchical regressions were 
conducted for each outcome variable (e.g., maternal sensitivity, structuring, hostility and child 
responsiveness) in the normal period and type of co-touch (physical contact, mutual contact, 
mutual touch, no touch) in both the normal and reunion-normal periods. Only significant 
findings are reported in the text. 
Full-Term and VLBW/Preterm Dyads 
In the following regressions, predictor variables were maternal education, and Co- 
Touching behaviours and the outcome variables were emotional availability dimensions (e.g.,  
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Table 6 
Correlations between Types of Co-Touch and Infant Body Areas 
Areas Face/head  Mouth  Hands/arms  Shoulder/neck  Trunk  Legs/feet 
Co-touch N R-N  N R-N  N R-N  N R-N  N R-N  N R-N 
Physical contact .06 .25  .33* .01  .54*** -.46**  .05 -.1  .35* .08  .52*** .63*** 
Mutual contact .00 .02  -.01 .07  -.46** -.52***  .23 4.12  .26 .09  .79*** .86*** 
Mutual touch -.12 -.01  -.13 .08  .89*** .90***  -.09 .02  -.19 -.09  -.52*** .55*** 
Note. *p < 0.05, ** p < 0.01, *** p < 0.001. N represents Normal period; R-N represents Reunion-Normal period.
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Table 7 
Correlations between Types of Co-Touch and Mother Body Areas 
Areas Face/head  Mouth  Hands/arms  Shoulder/neck  Chair 
Co-touch N R-N  N R-N  N R-N  N R-N  N R-N 
Physical contact .30 .17  - -  -.56*** -.46**  - -  .11 -.04 
Mutual contact .24 .09  - -  -.54*** -.56***  - -  .11 -.04 
Mutual touch -.13 .01  - -  .99*** .99***  - -  -.34* -.35* 
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maternal sensitivity, structuring, hostility and child responsiveness). In all regressions, 
variables were entered chronologically, with maternal education entered in the first step as a 
control variable. In the final step, co-touch behaviours were included.  
Full-term dyads. In the regression examining structuring (Table 8), there was a trend 
for physical contact in the normal period (standardized Beta coefficients = .28, p = .08). 
Mothers who showed more optimal levels of structuring were part of dyads that engaged in 
more physical contact during their interactions. 
VLBW/preterm dyads. In the regression examining child responsiveness (Table 9), 
physical contact in the reunion-normal period emerged as a significant predictor (Beta = -.39, 
p = .02). Children who were more responsive during their interactions with their mothers 
were part of dyads that engaged in less physical contact during the reunion-normal 
interaction period. 
In the regression examining child responsiveness (Table 10), there was a trend for 
mutual contact in the reunion-normal period (Beta = .27, p = .09). Children who were more 
responsive during their interactions with their mothers were part of dyads that engaged in 
more mutual contact during the reunion-normal interaction period.  
Dyads at Psychosocial Risk 
In the following regressions, predictor variables were maternal childhood histories of 
aggression, maternal education, and Co-touching behaviours and the outcome variables were 
emotional availability dimensions (e.g., maternal sensitivity, structuring, hostility and child 
responsiveness). In all regressions, predictor variables were entered chronologically, with 
maternal childhood risk status (Aggression) entered in the first step. Maternal education (step 
2) was also controlled for in the analyses, since high levels of maternal education are a  
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Table 8 
Full-Term Dyads: Maternal Education and Physical Contact in the Normal Period  
Predicting Maternal Structuring   
 
 
Variables Beta  Sr
2




Step 1       0.00 0.04 
Maternal Education   0.03 0.00  0.199 
 
Step 2       0.08 3.19
t
 
Maternal Education    0.06 0.00  0.40 
Physical Contact (Normal Period)   0.28 0.08  1.79
t
 
     
    R = 0.28 R
2
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Table 9 
 
VLBW/Preterm Dyads: Maternal Education and Physical Contact in the Reunion-Normal 
Period Predicting Child Responsiveness 
 
 
Variables Beta  Sr
2




Step 1       0.03 1.29 
Maternal Education    0.18 0.03   1.14 
 
Step 2       0.14 6.39* 
Maternal Education    0.27 0.07   1.74 
Physical Contact    -0.39 0.15  -2.53* 
(Reunion-Normal Period)  
    R = 0.42 R
2
Adj = 0.13 F = 0.016 
 
t
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Table 10 
 
VLBW/Preterm Dyads: Maternal Education and Mutual Contact in the Reunion-Normal 
Period Predicting Child Responsiveness 
 
 
Variables Beta  Sr
2




Step 1       0.33 1.29 
Maternal Education   0.18 0.03  1.14 
 
Step 2       0.71 2.94
t
 
Maternal Education   0.12 0.01  0.76 
Mutual Contact    0.27 0.07 1.72 
(Reunion-Normal Period)   
    R = 0.32 R
2
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protective factor against risk in such a population (Serbin et al.,1998). In the final step (step 
3), co-touch behaviours were included. In the regression examining sensitivity (Table 11), 
there was a trend for maternal education (Beta = .30, p = .08). Mothers who had more years 
of education showed higher levels of sensitivity during their interactions with their infants. 
In the following regression, predictor variables were entered chronologically, with 
maternal childhood risk status (Aggression, Social Withdrawal) entered separately in the first 
step. In the second step, co-touch behaviours were included, and in the final step, the  
interaction between levels of Aggression and Social Withdrawal was entered for each 
regression, in order to consider the influence of the main effects (i.e., Aggression and 
Withdrawal) first (Cohen & Cohen, 1983). 
In the regression examining sensitivity (Table 12), the interaction between aggression 
and social withdrawal emerged as a significant predictor of sensitivity (Beta = .35, p = .05). 
Mothers with childhood histories of Aggression and Social Withdrawal who showed higher 
levels of sensitivity engaged in more “no touch” in the reunion-normal period.  
Discussion 
The present study was designed to examine mutual touch during face-to-face 
interactions between mothers and their 5 ½ month old full-term infants, VLBW/preterm 
infants, and infants at psychosocial risk. The first objective was to investigate how the 
quantitative (duration) and qualitative (type and area) aspects of touch employed by mothers 
and their infants varied across the normal periods of the SF procedure and according to risk 
status. With regard to the types of touch, the goal was to compare mutual touch with the other 
types of co-touch behaviours (physical contact and mutual contact) during the two normal 
periods. In line with what was hypothesized, the amount of touch was found to be  
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Table 11 
 
Dyads at Psychosocial Risk: Maternal Childhood Levels of Aggression, Maternal Education 
and No Touch in the Reunion-Normal Period Predicting Maternal Sensitivity 
 
Variables Beta  Sr
2




Step 1       0.01 0.28 
Childhood Aggression   -0.84 0.71   -0.53 
 
Step 2       0.08 3.21
t
 
Childhood Aggression   0.29 0.08  0.17 
Maternal Education   0.30 0.09  1.79
t
 
     
Step 3       0.02 0.76 
Childhood Aggression    0.40 0.16   0.24 
Maternal Education    0.29 0.08   1.73 
No Touch (Reunion Period)    0.14 0.02   0.87  
 
    R = 0.32 R
2
Adj = 0.03  F = 0.39 
 
t
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Table 12 
Dyads at Psychosocial Risk: Maternal Childhood Levels of Aggression and Social 
Withdrawal, and No Touch in the Reunion-Normal Period Predicting Sensitivity  
 
 
Variables Beta  Sr
2




Step 1       0.73 1.50 
Childhood Aggression   -0.08 0.01   -0.54 
Childhood Withdrawal   -0.26 0.07   -1.64 
 
Step 2       0.03 1.17 
Childhood Aggression   -0.07 0.00   -0.42 
Childhood Withdrawal   -0.27 0.07   -1.71 
No Touch (Reunion-Normal Period)  1.17 1.37   1.08 
 
Step 3       0.09 4.14* 
Childhood Aggression   -0.23 0.05   -1.35 
Childhood Withdrawal   -0.29 0.08   -1.90 
No Touch (Reunion-Normal Period)  0.18 0.03   1.21 
Childhood Aggression x Withdrawal    0.35 0.12   2.03 
  
    R = 0.44 R
2
Adj = 0.11 F = 0.49 
 
t
p < 0.10, *p < 0.05, **p < 0.01, ***p < 0.001 
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consistently high across both normal periods of the mother-infant interaction. Specifically, 
mutual touch and mutual contact were found to dominate interactions, in comparison to 
physical contact and no touch. This is consistent with previous literature suggesting that 
active types of touch are prominent in mother-infant interactions (Kaye & Fogel, 1980; Jean, 
Stack, Girouard, & Fogel, 2004; Stack & Muir, 1990, 1992). The low levels of no touch that 
were found further supports the accumulating evidence that touch is an important 
communicative channel within the mother-infant dyad and that it is a prominent form of 
interaction. 
In line with expectations, mothers and their full-term infants engaged in similar 
amounts of mutual touch in both the normal and reunion-normal periods of the SF procedure. 
In contrast, mothers and their VLBW/preterm infants engaged in higher levels of mutual 
touch in the normal period compared to the reunion-normal period. Thus, the SF period did 
not appear to negatively affect the amount of mutual touch mothers and their full-term infants 
engaged in, while it did for mothers and their VLBW/preterm infants. Such a carry-over 
effect from the Still-Face to the reunion-normal period is consistent with previous literature 
indicating that preterm infants have less efficient self-regulatory strategies than full-term 
infants. Specifically, infants born prematurely demonstrate greater reactivity and sensitivity 
to distress, lower thresholds for displaying reactions to negative stimuli, and more difficulty 
soothing and regulating negative arousal (Als et al., 1988; Field, 1982; Lester et al., 1996). 
During the SF period, a social exchange is being unexpectedly violated by the mother. Such a 
violation is considered to be somewhat stressful for the infant (Field et al., 1986; Gianino & 
Tronick, 1988) as their mothers have become emotionally unavailable, interfering with their 
ability to regulate their affective state (Stack & Muir, 1990, Tronick et al., 1978). Given that 
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full-term infants likely have better coping responses during maternal unavailability than 
VLBW/preterm infants, the aforementioned finding is not surprising.  
Mothers and their infants at psychosocial risk engaged in significantly more mutual 
touch than physical contact and no touch, collapsed across periods. In addition, mothers and 
their infants at psychosocial risk used similar amounts of mutual touch across both the 
normal and reunion-normal interaction periods. While a number of studies have examined 
touch in typically developing infants, few if any, have examined nonverbal behaviour in at-
risk infants and particularly in the type of risk group considered in the present study (i.e., 
infants at high psychosocial risk due to disadvantage and problematic patterns of social 
behaviour and peer relations in their mothers' childhood histories). Yet, it has been shown 
that maternal characteristics such as sensitivity and hostility affect infants’ engagement in 
touching behaviours (Moszkowski, 2009). This suggests that levels of engagement, and most 
probably other characteristics of interactions, vary within mother-infant social exchanges. 
While the overall amount of touch has been found to be consistent in both the normal and 
reunion-normal periods (Arnold, 2003; Jean & Stack, 2009; Stack & Muir, 1990, 1992), Jean 
and Stack (2009) found a difference across the normal and reunion-normal periods for 
functions of touch used by mothers and infants. Mothers used nurturing touch in greater 
amounts in the reunion-normal period to soothe their infants following the SF period (Jean & 
Stack, 2009). These higher levels of nurturing touch, combined with infants’ use of more 
active types of touch in the reunion-normal period (Moszkowski, Jean, & Stack, 2005), may 
be contributing factors as to why mothers and their full-term infants and mothers and their 
infants at psychosocial risk in the present study engaged in the same amount of mutual touch 
before and after the SF period. Examining mutual touch and its qualitative characteristics 
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across each period as well as how it serves as an accompaniment to other modalities of 
communication is warranted in future studies.  
It is also important to note that following the SF period, there is a brief 30-s transition 
period between the SF and reunion-normal period during which the experimenter provides 
the instructions for the subsequent period. Jean and Stack (2009) investigated the quality of 
maternal regulatory behaviours during transition periods and found that the quality of 
maternal regulatory behaviours during the second transition period (prior to the reunion-
normal period) predicted the amount of nurturing touch provided to the infant in the reunion-
normal period, underscoring the importance of examining these transitions. In examining 
whether mothers re-engaged in their interactions with their infants immediately following the 
SF period (i.e., during the second transition) or whether they waited for the next period (i.e., 
reunion-normal), may reveal crucial information pertaining to the various co-touch 
behaviours. 
Although the transition periods were not examined in the present study, 30-s 
segments in each period were examined, given that the patterns of mutual touch within a 
period may have varied and not been captured by the mean of the entire period. For example, 
mothers and infants may have engaged in mutual touch consistently throughout the 2-minute 
normal period, whereas in the reunion-normal they may have first engaged in less mutual 
touch, which increased to a peak at the end of the period. In order to allow for a more 
accurate representation of the co-touching behaviours in the normal periods, the first 30-s of 
both periods, the last 30-s of both periods and the last 30-s of the normal period with the first 
30-s of the reunion-normal period were compared (30-s segments were judged to be an 
adequate length of time for a behaviour to occur). The absence of observed differences in 
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mutual touch duration between the normal and reunion-normal periods, when the first and 
last 30-s of the periods were examined, might reflect a need for a more sophisticated coding 
system that would take into account more qualitative and quantitative components of 
touching behaviours.  
One aspect of the impact of touching beyond its qualitative and quantitative 
components is the area of the body being touched (Stack & LePage, 1996). Findings from the 
present study revealed that mutual touch was associated with mothers’ and infants’ hands 
during both the normal and reunion-normal periods of the SF procedure, illustrating that 
hands are used as a primary means to touch one another. Hands appear to be meaningful 
tools of communication and clearly contribute to mutual touch in mother-infant interactions. 
Perhaps examining mutual touch in different interactive contexts (e.g., free play session 
where positioning and posture are different) would highlight other areas that would be of 
more use during mother-infant interactions (Stack & Muir, 1992; Stack & Arnold, 1998). 
The second objective was to examine the association between mutual touch and the 
quality of the mother-child relationship (i.e., measured via the Emotional Availability 
Scales). Mothers with childhood histories of aggression and social withdrawal who showed 
higher levels of sensitivity, engaged in more “no touch” in the reunion-normal period. 
Although this is contrary to what was expected, it may be the case that infants were making 
their mothers appear more sensitive than they were in the normal period (e.g., infants who 
were more involved in the interaction; infants with a greater ability to draw their mother in). 
However, following the SF period, when an infant requires external sources of regulation 
(i.e., from their mother), it may have been the case that they were not obtaining this external 
regulation from their mothers. It may have also been the case that mothers with childhood 
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histories of aggression and social withdrawal who showed higher levels of sensitivity, 
engaged in more “no touch” in the reunion-normal period because they may have been using 
other modes of communication to regulate their infants (e.g., vocalizations), other than touch.
 Overall, findings from the second objective of the present study indicate that 
examining different types of at-risk infants contribute to a better understanding of what can 
affect the quality of the bi-directional exchanges during mother-infant interactions. 
Furthermore, it is important to note that there is likely more taking place during these 
mother-infant interactions, particularly as they relate to the quality of the mother-child 
relationship. Therefore, an examination of what is accompanying the co-touch behaviours 
during mother-infant face-to-face interactions when they occur, as well as what is occurring 
during such interactions while co-touching is absent, is warranted.  
Limitations 
There are a few noteworthy limitations to the present study. First, even though 
interactions were filmed in the participants’ homes, the ecological validity is somewhat 
limited. Specifically, the interaction setting was controlled in that infants were constrained to 
the infant seat, consequently limiting their range of movement. It may have been that infants 
wanted to touch their mothers but could not. Furthermore, only four minutes of interactions 
were coded per mother-infant dyad. Given that four minutes is relatively short in duration, it 
may not be truly representative of the daily interactions between mothers and their infants.  
However, face-to-face interactions in the lap and on the floor also have these limitations, and 
most of the studies to date have consistently used this procedure. Furthermore, 2-minute 
interaction periods are consistent with the majority of studies, while some have used shorter 
(60-90 seconds) or longer (three minutes) periods.  
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Future Directions and Conclusions 
This study was the first to explore mutual touch. Consequently, there are several 
potential avenues for future research that would significantly add to the limited body of 
knowledge on nonverbal communication. First, studies should be designed to examine the 
functional components of mutual touch, as well as the patterns and quality of mutual touch 
during the SF procedure. It would also be of significance to examine mutual touch in the 
aforementioned regard, across various interactive contexts and conditions. Infants spend 
increasing amounts of time playing with toys during early social exchanges (Bakeman, 
Adamson, Konner, & Barr, 1990). Thus, triadic interactions (mother, infant and toy) would 
be an excellent context in which to further examine the role of mutual touch and its role in 
infants’ social and communicative experiences. Moreover, since previous research has 
demonstrated that the quality of maternal touch changes across infants’ age (Arnold, 2003; 
Jean, Stack, & Fogel, 2006), a longitudinal investigation of how mutual touching episodes 
evolve and change across age-periods is vital to better understanding its role in early mother-
infant interactions. Moreover, up until now, most studies have neglected to study paternal 
touch. Fathers are sensitive and important partners in the development of children’s 
emotional regulation and control (Pougnet, Serbin, Stack, & Schwartzman, 2011). It may be 
that mutual touching surfaces differently and serves different functions during father-infant 
interactions. Second, there would be much value in investigating infants’ reactions to the SF 
as well as maternal distress (Jean & Stack, 2009). Investigating infants’ and mothers’ level of 
distress could shed light on its impact on their subsequent regulatory and tactile behaviours. 
Third, in order to increase our understanding of the influence of the SF period on subsequent 
mothers’ and infants’ behaviour, it is crucial to examine the transition periods of the SF 
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procedure. Specifically, in examining these transition periods, crucial information pertaining 
to the processes of dyadic co-regulation and mutual touch may be revealed.  
While further work is required to gain a more complete understanding of the role of 
mutual touch in mother-infant interactions, the present study was the first to directly code 
mutual touch in early mother-infant social interactions. Results from the current study have 
important implications and set the stage for future research on mutual touch. Results from the 
present study support existing evidence that touch is integral to mother-infant interactions, 
and emphasize the dynamic and communicative quality of maternal touch. Specifically, 
mothers and their full-term infants engaged in consistently high levels of touching across 
both interaction periods. Mothers and their VLBW/preterm infants appeared to be more 
sensitive to changes in the environments as their mothers’ sudden change in facial expression 
and emotional availability during the SF period negatively affected the infants. Together, the 
results contribute to a greater understanding of how mothers and their infants participate in 
shaping and co-regulating their interactions through the use of touch. Ultimately, findings 
could have implications for the design of preventive interventions and programs of early 








  48 
References 
Adamson, L. B., & Frick, J. E. (2003). The still face: A history of a shared experimental 
paradigm. Infancy, 4(4), 451-473. doi:10.1207/S15327078IN0404_01 
Ainsworth, M. D. S., Blehar, M. C., Waters, E., & Wall, S. (1978). Patterns of attachment: A 
psychological study of the strange situation. Hillsdale, NJ: Lawrence Erlbaum 
Associates, Inc. 
Als, H., Duffy, F. H., & McAnulty, G.B. (1988). Behavioral differences between preterm and 
full-term newborns as measured with the APIB system scores. Infant Behavioral and 
Development, 11 (3), 305-318. 
Arnold, S. L. (2003). Maternal tactile-gestural stimulation and infants' nonverbal behaviors 
during early mother-infant face-to-face interactions: Contextual, age, and birth status 
effects. (Doctoral dissertation). Dissertation Abstracts International: Section B: The 
Sciences and Engineering, 63(10), 4962. 
Bakeman, R., Adamson, L. B., Konner, M., & Barr, R. G. (1990). Kung infancy: The social 
context of object exploration. Child Development, 61(3), 794-809. 
doi:10.2307/1130964 
Barnard, K. E., Bee, H. L., & Hammond, M. A. (1984). Developmental changes in maternal 
interactions with term and preterm infants. Infant Behavior & Development, 7(1), 
101-113. doi:10.1016/S0163-6383(84)80026-0 
Bayley, N. (2006). Bayley Scales of Infant and Toddler Development – Third Edition. San 
Antonio, TX: Harcourt Assessment. Doi: 10.1177/0734282906297199 
  49 
Beebe, B. (2006). Co-Constructing Mother-Infant Distress in Face-to-Face Interactions: 
Contributions of microanalysis. Infant Observation, 9(2): 151-164. doi: 
10.1080/13698030600810409 
Biringen, Z. (2000). Emotional availability: Conceptualization and research findings. 
American Journal of Orthopsychiatry, 70(1), 104-114. doi:10.1037/h0087711 
Biringen, Z., Robinson, J. L., Emde, R. N. (1993). Emotional availability scales: Infancy to 
early childhood version. Retrieved from www.emotionalavailability.com 
Biringen, Z., Robinson, J. L., Emde, R. N. (1998). The emotional availability scales: Infancy 
to early childhood version. Retrieved from www.emotionalavailability.com 
Bornstein, M. H., Gini, M., Putnick, D. L., Haynes, O. M., Painter, K. M., & Suwalsky, J. T. 
D. (2006). Short-term reliability and continuity of emotional availability in mother-
child dyads across contexts of observation. Infancy, 10 (1), 1-16. 
doi:10.1207/s15327078IN1001_1 
Bornstein, M. H., Gini, M., Suwalsky, J. T. D., Putnick, D. L., & Haynes, O. M. (2006).  
Emotional availability in mother-child dyads: Short-term stability and continuity from 
variable-centered and person-centered perspectives. Merrill-Palmer Quarterly, 52(3), 
547-571. doi:10.1353/mpq.2006.0024 
Brown, J. V., & Bakeman, R. (1980). Relationships of human mothers with their infants
 during the first year of life: Effect of prematurity. In R.W. Bell & W.P.
 Smotherman (Eds.), Maternal influences and early behavior (pp. 353-373). New
 York: Spectrum. 
Carter, A. S., Little, C, & Garrity-Rokous, F. E. (1998, April). Adapting the Emotional 
Availability Scales for 4-month old infant-mother dyads: Associations with molecular 
  50 
coding and maternal psychopathology. Presented at the symposium entitled 
'Emotional Availability, risk, and attachment' (Z. Biringen, chair), International 
Conference on Infant Studies, Atlanta, Georgia. 
Chapiesky, M. L., Evankovich, K. D. (1997). Behavioral effects of prematurity. Seminars in 
Perinatology, 21, 221–239. 
Cicchetti, D., & Toth, S. L. (2009). The past achievements and future promises of 
developmental psychopathology: The coming of age of a discipline. Journal of Child 
Psychology and Psychiatry, 50(1-2), 16-25. doi:10.1111/j.1469-7610.2008.01979.x 
Cohen, J. (1960). A coefficient of agreement for nominal scales. Educational and 
Psychological Measurement, 20, 37-46. doi:10.1177/001316446002000104 
Cohen, J. (1968). Weighted kappa: Nominal scale agreement provision for scaled 
disagreement or partial credit. Psychological Bulletin, 70(4), 213-220. 
doi:10.1037/h0026256 
Cohen, J., & Cohen, P. (1983). Applied multiple regression/correlation analysis for the 
behavioural sciences (2
nd
 edition). Hillsdale, NJ: Lawrence Erlbaum Associates, Inc.  
Cohn, J. F. (2003). Additional components of the still-face effect: Commentary on Adamson 
and Frick. Infancy, 4, 493-497. 
Crnic, K. A., Ragozin, A. S., Greenberg, M. T., Robinson, N. M., & Basham, R. (1983).
 Social interaction and developmental competence of preterm and full-term
 infants during the first year of life. Child Development, 54(5), 1199-1210.
 doi:10.2307/1129675 
Crockenberg, S. C., & Leerkes, E. M. (2005). Infant temperament moderates associations 
between childcare type and quantity and externalizing and internalizing behaviors at 2 
  51 
1/2 years. Infant Behavior & Development, 28(1), 20-35. 
doi:10.1016/j.infbeh.2004.07.002 
Derryberry, D., & Rothbart, M. K. (1988). Arousal, affect, and attention as components of 
temperament. Journal of Personality and Social Psychology, 55(6), 958-966. 
doi:10.1037/0022-3514.55.6.958 
Ellsworth, C.P., Muir, D. W., & Hains, S. M. H. (1993). Social competence and person-
object differentiation: An analysis of the still-face effect. Developmental Psychology, 
29, 63-73. 
Emde, R. N. (1980). Emotional availability: A reciprocal reward system for infants and 
parents with implications for prevention of psychosocial disorders. In P. M. Taylor 
(Ed.), Parent-infant relationships. Orlando, FL: Grune & Stratton. 
Emde, R. N. (2000). Next steps in emotional availability research. Attachment & Human 
Development, 2(2), 242-248. doi:10.1080/14616730050085590 
Emde, R. N., & Sameroff, A. J. (1989). Understanding early relationship disturbances. In A. 
J. Sameroff & R. N. Emde (Eds.), Relationship disturbances in early childhood (pp. 
3-14). New York: Basic Books. 
Field, T. M. (1979). Interaction patterns of preterm and term infants. In T. M. Field, A. M. 
Sostek, S. Goldberg, & H. H. Shuman (Eds.), Infants born at risk (pp. 333-356). 
Jamaica, N.Y.: Spectrum. 
Field, T. M. (1982). Affective displays of high-risk infants during early interactions. In T. M. 
Field & A. Fogel (Eds.), Emotion and early interaction (pp. 83-100). Hillsdale, NJ: 
Erlbaum. 
  52 
Field, T. M. (1984). Early interactions between infants and their postpartum depressed 
mothers. Infant Behavior and Development, 7(4), 517-522. doi:10.1016/S0163-
6383(84)80010-7 
Field, T. M., Vega-Lahr, N., Scafidi, F., & Goldstein, S. (1986). Effects of maternal 
unavailability on mother-infant interactions. Infant Behavior and Development, 9(4), 
473-478. doi: 10.1016/0163-6383(86)90019-6 
Fogel, A., & Garvey, A. (2007). Alive Communication. Infant Behavior & Development, 30, 
251-257. doi:10.1016/j.infbeh.2007.02.007 
Gianino, A., & Tronick, E. Z. (1988). The mutual regulation model: The infant’s self and 
interactive regulation and coping and defensive capacities. In T. M. Field, P. M. 
McCabe, & N. Schneiderman (Eds.), Stress and coping across development (pp. 47-
68). Hillsdale, NJ: Lawrence Erlbaum Associates. 
Goldberg, S., & Di Vitto, B. (1995). Parenting children born preterm. In: Bornstein, M. 
Handbook of parenting. Erlbaum, Mahwa, NJ. 
Gros-Louis, J., Zhen, W., Miller, J. L., & Anderson, J. (2012, June). In J. Gros-Louis, 
Prelinguistic gestures, Effects on, and effects of, caregiver responsiveness. 
Symposium conducted at the International Conference on Infant Studies, 
Minneaopolis, Minnesota. 
Gusella, J. L., Muir, D. W., & Tronick, E. Z. (1988). The effect of manipulating maternal 
behavior during an interaction on three- and six-month-olds’ affect and attention. 
Child Development, 59(4), 1111-1124. doi: 10.2307/1130278 
Hertenstein, M. J. (2002). Touch: Its communicative functions in infancy. Human 
Development, 45(2), 70-94. doi:10.1159/000048154 
  53 
Hertenstein, M. J., & Campos, J. J. (2001). Emotion regulation via maternal touch. Infancy, 
2(4), 549-566. 
Holditch-Davis, D., &. Thoman, E. B. (1988). The early social environment of premature and 
fullterm infants. Early Human Development, 17(2-3), 221-232. doi:10.1016/S0378-
3782(88)80009-4 
Jean, A. D. L., & Stack, D. M. (2009). Functions of maternal touch and infants' affect during 
face-to-face interactions: New directions for the still-face. Infant Behavior & 
Development, 32(1), 123-128. doi:10.1016/j.infbeh.2008.09.008 
Jean, A., Stack, D. M., & Fogel, A. (2006). A longitudinal investigation of maternal 
touching: Age and context effects. Manuscript in preparation. 
Jean, A. D. L., Stack, D. M., Girouard, N., & Fogel, A. (2004, May). Maternal touching 
during interactions: The influence of infant age and social context. In Proceedings of 
the International Conference of Infant Studies, Chicago, IL.   
Kaplan, R. M., & Saccuzzo, D. P. (2001). Psychological testing: Principles, applications, 
and issues (5th ed.). Belmont, CA US: Wadsworth/Thomson Learning.  
Kaye, K. (1982). The mental and social life of babies: How parents create persons. Chicago, 
IL: University of Chicago Press. 
Kaye, K., & Fogel, A. (1980). The temporal structure of face-to-face communication 
between mothers and infants. Developmental Psychology, 16(5), 454-464. doi: 
10.1037/0012-1649.16.5.454 
Kline, R. B. (2004). Beyond significance testing: Reforming data analysis methods in 
behavioral research. Washington, DC US: American Psychological Association. 
doi:10.1037/10693-000 
  54 
Kline, R. B. (2009). Becoming a behavioral science researcher: A guide to producing 
research that matters. New York, NY US: Guilford Press.  
Landry, S. H., Smith, K. E., & Swank, P. R. (2006). Responsive parenting: Establishing early 
foundations for social, communication, and independent problem-solving skills. 
Developmental Psychology, 42(4), 627–642. doi: 10.1037/0012-1649.42.4.627  
Lester, B. M., Boukydis, C., & LaGasse, L. (1996). Cardiorespiratory reactivity during the 
Brazelton Scale in term and preterm infants. Journal of Pediatric Psychology, 21(6), 
771-783. doi:10.1093/jpepsy/21.6.771 
Little, C., & Carter, A. (2005). Negative emotional reactivity and regulation in 12-month-
olds following emotional challenge: Contributions of maternal-infant emotional 
availability in a low-income sample. Infant Mental Health Journal, 26(4), 354-368. 
doi:10.1002/imhj.20055 
Mantis, I., Ng., L., & Stack, D. M. (2010). Co-Touch Scale. Unpublished document, 
Concordia University, Montreal, Quebec, Canada. 
Mayes, L. C., & Carter, A. S. (1990). Emerging social regulatory capacities as seen in the 
still-face situation. Child Development, 61(3), 754-763. doi: 10.1111/1467-
8624.ep5858732 
McElwain, N. L., & Booth-LaForce, C. (2006). Maternal sensitivity to infant distress and 
nondistress as predictors of infant-mother attachment security. Journal of Family 
Psychology, 20(2), 247–255. doi: 10.1037/0893-3200.20.2.247 
Mercer, J. (2006). Understanding attachment: Parenting, childcare, and emotional 
development. Westport, CT: Praeger Publishers/Greenwood Publishing Group. 
  55 
Minde, K. K., Perrotta, M., & Marton, P. (1985). Maternal caretaking and play with full-term 
and premature infants. Journal of Child Psychology and Psychiatry, 26(2), 231-244. 
doi:10.1111/j.1469-7610.1985.tb02262.x 
Moszkowski, R. J. (2009). Infant touching behaviours during mother-infant face-to-face 
interactions: Effects of changes in maternal emotional and physical availability in 
normative and at-risk populations. Dissertation Abstracts International: Section B: 
The Sciences and Engineering, 71(7), 4495. 
Moszkowski, R. J., Jean, A. D. L., & Stack, D. M. (2005, April). The co-occurrence of 
mother and infant touching during early social exchanges. Poster session presented at 
the biennial meeting of the Society for Research in Child Development, Atlanta, 
Georgia. 
Moszkowski, R. J., & Stack, D. M. (2007). Infant touching behaviour during mother-infant 
face-to-face interactions. Infant and Child Development, 16(3), 307-319. 
doi:10.1002/icd.510 
Moszkowski, R. J., Stack, D. M., & Chiarella, S. S. (2009). Infant touch with gaze and 
affective behaviors during mother–infant still-face interactions: Co-occurrence and 
functions of touch. Infant Behavior & Development, 32(4), 392-403. 
doi:10.1016/j.infbeh.2009.06.006 
Olejnik, S., & Algina, J. (2003). Generalized eta and omega squared statistics: Measures of 
effect size for some common research designs. Psychological Methods, 8(4), 434-
447. doi:10.1037/1082-989X.8.4.434 
  56 
Pekarik, E. G., Prinz, R. J., Liebert, D. E., Weintraub, S., & Neale, J. N. (1976). The Pupil 
Evaluation Inventory: A sociometric technique for assessing children’s social 
behavior. Journal of Abnormal Child Psychology, 4, 83-97. 
Pougnet, E., Serbin, L. A., Stack, D. M., & Schwartzman, A. E. (2011). Fathers' influence on 
children's cognitive and behavioural functioning: A longitudinal study of Canadian 
families. Canadian Journal of Behavioural Science/Revue Canadienne Des Sciences 
Du Comportement, 43(3), 173-182. doi:10.1037/a0023948. 
Saltaris, C., Serbin, L. A., Stack, D. M., Karp, J. A., Schwartzman, A. E., & Ledingham, J. 
(2004). Nurturing cognitive competence in preschoolers: A longitudinal study of 
intergenerational continuity and risk. International Journal of Behavioral 
Development, 28, 105-115. doi:10.1080/01650250344000316 
Sameroff, A. J. (2009). The Transactional Model of Development: How Children and
 Contexts Shape Each Other. Washington, DC: American Psychological
 Association. 
Siegel, L. (1983). Correction for prematurity and its consequences for the assessment of the
 very low birth weight infant. Child Development, 54, 1176–1188. 
Schwartzman, A.E., Ledingham, J.E., & Serbin, L.A. (1985). Identification of children at-
risk for adult schizophrenia: A longitudinal study. International Review of Applied 
Psychology, 34(3), 363-380. doi:10.1111/j.1464-0597.1985.tb01333.x 
Segal, L. B., Oster, H., Cohen, M., Caspi, B., Myers, M., & Brown, D. (1995). Smiling and 
fussing in seven-month-old preterm and full-term black infants in the still-face 
situation. Child Development, 66(6), 1829-1843. doi:10.2307/1131913 
  57 
Serbin, L.A., Cooperman, J.M., Peters, P.L., Lehoux, P., Stack, D.M., & Schwartzman, A.E. 
(1998). Intergenerational transfer of psycho-social risk in women with childhood 
histories of aggression, withdrawal or aggression and withdrawal. Developmental 
Psychology, 34, 1246-1262. 
Shonkoff, J. P., & Phillips, D. A. (2000). From neurons to neighborhoods: The science of 
early childhood development. Washington, DC US: National Academy Press. 
Stack, D. M. (2001). The salience of touch and physical contact during infancy: Unraveling 
some of the mysteries of the somesthetic sense. In G. Bremner & A. Fogel (Eds.), 
Blackwell Handbook of Infant Development (pp. 351-378). Malden, MA: Blackwell 
Publishers.  
Stack, D. M. (2004). Touching during mother-infant interactions. In T. Field (Ed.). Touch 
and massage in early child development (pp. 49-81). San Francisco: Johnson and 
Johnson Pediatrics Institute. 
Stack, D. M. (2010). Touch and physical contact during infancy: Discovering the richness of 
the forgotten sense. In G. Bremner & T. D. Wachs (Eds.), Wiley-Blackwell Handbook 
of Infant Development, (2
nd
 ed.,Vol. 1, pp. 532-567). Oxford, UK: Blackwell 
Publishing Ltd.  
Stack, D. M., & Arnold, S. L. (1998). Changes in mothers' touch and hand gestures influence 
infant behavior during face-to-face interchanges. Infant Behavior & Development, 
21(3), 451-468. doi:10.1016/S0163-6383(98)90019-4 
Stack, D. M., & Jean, A. D. L. (2011). Communicating through touch: Touching during 
parent–infant interactions. In M. J. Hertenstein and S. J. Weiss (Eds.), The handbook of 
touch: Neuroscience, behavior, and health perspective (pp. 273-298). NY: Springer 
  58 
Publishing Company. 
Stack, D. M., & LePage, D. E. (1996). Infants' sensitivity to manipulations of maternal touch 
during face-to-face interactions. Social Development, 5(1), 41-55. 
doi:10.1111/j.1467-9507.1996.tb00071.x 
Stack, D. M., & Muir, D. W. (1990). Tactile stimulation as a component of social 
interchange: New interpretations for the still-face effect. British Journal of 
Developmental Psychology, 8(2), 131-145. doi:10.1111/j.2044-835X.1990.tb00828.x 
Stack, D. M., & Muir, D. W. (1992). Adult tactile stimulation during face-to-face interactions 
modulates five-month-olds' affect and attention. Child Development, 63(6), 1509-
1525. doi:10.2307/1131572 
Stack, D. M., Serbin, L. A., Girouard, N., Enns, L. N., Bentley, V. M. N., & Schwartzman, 
A. E. (2012). The quality of mother-child relationship in high-risk dyads: An 
intergenerational, longitudinal study. Development and Psychopathology, 24, 93-105. 
doi: 10.1017/S095457941100068X 
Stack, D. M., Serbin, L. A., Mantis, I., & Kingdon, D. (Accepted). Breaking the cycle of 
adversity in vulnerable children and families: A thirty-five year study of at-risk lower 
income families. Invited paper for Senator Cools’ roundtable and symposium on 
Family Dynamics. To be published as a Proceedings in a collection of papers.  
Symons, D. K., & Moran, G. (1987). The behavioural dynamics of mutual responsiveness in 
early face-to-face mother-infant interactions. Child Development, 58(6), 1488-1495. 
doi:10.2307/1130688 
Tabachnick, B. G., & Fidell, L. S. (2001). Using multivariate statistics (4
th
 ed.). New York, 
NY: Harper Collins Publishers Inc. 
  59 
Tronick, E. Z. (1989). Emotions and emotional communication in infants. American 
Psychologist, 44(2), 112-119. doi:10.1037/0003-066X.44.2.112 
Tronick, E. Z. (2003). Things still to be done on the still-face effect. Infancy, 4(4), 475-482. 
doi: 10.1207/S15327078IN0404_02. 
Tronick, E. Z., Als, H., Adamson, L., Wise, S., & Brazelton, T. B. (1978). The infant's 
response to entrapment between contradictory messages in face-to-face interaction. 
Journal of the American Academy of Child Psychiatry, 17(1), 1-13. doi: 
10.1016/S0002-7138(09)62273-1 
Tronick, E. Z., Ricks, M., & Cohn, J. F. (1982). Maternal and infant affective exchange: 
Patterns of adaptation. In T. M. Field & A. Fogel (Eds.), Emotion and interaction: 
normal and high-risk infants (pp. 83-100). Hillsdale, NJ: Lawrence Erlbaum 
Associates, Inc. 
Wiefel, A., Wollenweber, S., Oepen, G., Lenz, K., Lehmkuhl, U., & Biringen, Z. (2005). 
Emotional availability in infant psychiatry. Infant Mental Health Journal, 26(4), 392-
403. doi:10.1002/imhj.20059 
Weinberg, M. K., & Tronick, E. Z. (1996). Infant affective reactions to the resumption of  
maternal interaction after the still-face. Child Development, 67(3), 905-914. 
doi:10.2307/1131869 
Weiss, S. J., Wilson, P., Hertenstein, M., & Campos, R. (2000). The tactile context of a 
mother’s caregiving: Implications for attachment of low birth weight infants. Infant 
Behaviour and Development, 23(1), 91-111. doi:10.1016/S0163-6383(00)00030-8 
  60 
Wijnroks, L. (1999). Maternal recollected anxiety and mother-infant interaction in preterm 






















  61 
Appendix A 

















  62 
Aggression Items 
 
3. Those who can’t sit still. 
4. Those who try to get other people into trouble. 
8. Those who play the clown and get others to laugh. 
9. Those who start a fight over nothing. 
20. Those who bother people when they’re trying to work. 
23. Those who are rude to the teacher. 
24. Those who are mean and cruel to other children. 
 
Withdrawal Items 
5. Those who are too shy to make friends easily. 
10. Those who never seem to be having a good time. 
11. Those who are upset when called on to answer questions in class. 
13. Those who are usually chosen last to join in group activities. 
17. Those who have very few friends. 
28. Those who often don’t want to play. 
32. Those who aren’t noticed much. 
 
Likeability Items 
14. Those who everyone likes. 
17. Those who have very few friends. 
24. Those who are particularly nice. 
34. Those who appear to always understand what’s going on. 
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Appendix B 
English and French Consent Forms 
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Mother-Infant Interaction 
Demographic Information Questionnaire 
Order :  
Study # :____________  
Infant # :____________  
Test Date:___________ 
Infant’s Name:_______________________________________________________  
D. O. B.:_________________________  EDOB :________________________  
Age:__________     Sex:__________ 
 
Mother’s Name:_____________________________________________  Age:___________ 
Languages Spoken:__________________________________________________________ 





   ____________________________________________________________________ 
Birth Weight:___________________ Length of Labor:_________________ 
Pregnancy Complications and Delivery Status:______________________________________ 





Breast fed:_____________  Bottle fed:____________ 
Siblings:    Age      Sex 
  _______  _______ 
  _______  _______ 
  _______  _______ 
Mother’s Occupation:____________________________ Education:___________________ 
Father’s Occupation:_____________________________ Education:___________________ 
Mother’s Recent Work History (full/part-time/home): 
____________________________________________________________________________ 
Father’s Work History (full/part-time/home): 
____________________________________________________________________________ 
Hours spent with infant all day: 
Mother:  all day  ¾ ½ ¼ <¼  
Father:  all day  ¾ ½ ¼ <¼  
Caretaking History (# of caretakers, day/homecare, hours, since when): 
__________________________________________________________________________________
__________________________________________________________________________ 





Would you be interested in participating in future studies conducted at the Centre for Research in 
Human Development (CRDH) ? ___________ 
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THE MOTHER-INFANT CO-TOUCH SCALE (CTS): 
A coding scheme designed to document mutual touch between caregivers and infants during their 
early social interactions 
Mantis, I., Ng, L., & Stack, D.M. (Unpublished) 
 
This systematic coding scheme is designed to measure mutual touch between caregivers and infants 
during the first year of life (5 ½ months in the present study) during interactions.  
Note: Although this coding scheme was created to measure tactile behavior between 5 ½-month-old 
infants and their caregivers, it is applicable to younger and older infants as well. 
CODING DETAILS OF CO-TOUCHING 
Co-touching is defined by physical contact between a mother and her infant. 
Behaviors are coded second by second. A touching behavior must be a minimum of 0.5 seconds to 
be coded. 
Each second consists of 30 frames. In order for a behavior to be considered, it must be at least 15 
frames long (1/2 s). For example, if a mutual contact behavior begins at 00:01:32:04 and ends at 
00:01:38:05 (hour: minute: second: frame), this would mean that the behavior only begins at frame 
04 of the 32nd second. Therefore, the 32nd second would represent the start of the behavior since 
there is mutual contact behavior during the remaining 21 frames of the second (i.e., more than 15 
frames). However, since the mutual contact behavior ends at frame 05 of the 38th second and 
consequently occurs during only 5 frames of the second, the 38th second is not considered the 
"terminating second" of the behavior. Rather, the precedent second (second 37) is.  
Co-touching behaviors are not always constant. In other words, a certain episode of co-touch can 
consist of simultaneous touch (contact) and brief pauses (no contact). For example, in the case of 
mutual touch, the mutual touching behaviors may coincide with brief pauses of touch during which 
the mother and infant are preparing to touch one another again. This pattern of mutual touch and 
brief pauses is coded as one single instance of mutual touch behavior. The beginning and end of the 
behavior would start and finish at the first and last occurrence of mutual touch, respectively. An 
example of such a situation is when a mother and her infant are playing a hand game (e.g., pat-a-
cake).  
 
Coding should be done with the volume of the monitor or coding rig turned off in order to avoid bias 
from contextual cues. 
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The three categories of co-touching are mutually exclusive.  
CATEGORIES OF CO-TOUCHING 
1. Physical contact: One member of the dyad is actively or passively touching any accessible 
part of the other’s body, while the member being touched remains passive. There is no 
mutual activity between the dyad. It is a one-sided touching interaction. In its most typical 
form, the caregiver’s hand(s) rest flatly on (or under) a part of the infant’s body. 
 
Other examples include: 
 Mother strokes infant’s legs and infant does not move 
 Mother pokes infants belly while the infant remains immobile 
 Infant caresses mother’s hand that is resting on the side of the infant seat and mother 
does not move her hand 
 Mother holds infant’s feet and neither member moves 
 
2. Mutual contact: One member of the dyad is actively or passively touching any accessible 
body part of the other, while the member being touched shows movement or gesturing that 
is a clear response or reaction to being touched. Note that the movement must occur in 
quick succession following the touch. Of importance, the movement does not involve 
touching the other member of the dyad, but can include touching the self, and is not 
necessarily performed by the body part being touched. 
 
Examples include: 
 Mother grabs infant’s wrists and infant wiggles fingers 
 Mother is tickling infant’s legs and infant shakes arms 
 Mother tickles infant’s torso and infant brings hands to mouth 
 Mother grabs infant’s arms and infant pulls arms away 
 Mother massages infant’s feet and infant curls his/her toes 
 Mother grabs infant wrists and moves them and infant moves along 
 
3. Mutual touch: Both members of the dyad are actively engaged in touching behaviors with 
each other. The touching behaviors are reciprocal and continuous and can involve different 
body parts. 
 
Exception: Any hand-in-hand/finger touching behaviors are considered mutual touch, 
regardless of whether there is movement or not.  
 Note: Touching the back of a hand is not considered hand-in-hand activity and is 
coded according to the definition of mutual touch given previously. 
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Examples include: 
 Mother and infant play a game of patty-cake 
 Mother shakes her hands while infant grabs her thumbs and moves along 
 Mother tickles infant’s torso and infant holds on to mother’s hands and arms with 
his/her hands/feet 
 Mother keeps hands in front of infant and infant grabs mother’s fingers  
 Mother puts finger in infant's mouth and infant sucks on it 
 Infant approaches mother with his/her head and mother kisses infant's forehead  
 
Mutual touch and mutual contact: engagement vs. disengagement 
Engagement and disengagement are also coded second by second and are coded via gaze solely. An 
infant is engaged if he/she is looking at their mother or at what is occurring between them (e.g. 
looking at mother’s hands). An infant is disengaged when he/she is looking away from their mother 
or what is occurring between them. 
Engagement 
An infant is engaged when his/her attention is focused on the interaction with his/her mother and is 
attentive to what is happening between them. The infant is participating in and committing to the 
interaction by responding to mother’s behaviors and affect and/or showing initiative in shaping the 
interaction. A typical engagement behavior is gazing at the mother’s face or hands.  
Disengagement 
An infant is disengaged when his/her attention is directed away from the interaction with his/her 
mother (e.g., attention focused on the camera or blank stare in emptiness). During this period of 
disengagement, the mother is most likely trying to regain the infants’ attention but the infant 
remains impassive to the mother’s attempts at engaging him/her. The infant is not involved in the 
interaction and does not try to influence the exchange with his/her mother, thereby making the 
interaction a unidirectional one.  
Location of touch 
Locations of mother touch of infants and infant touch of mothers are coded.  In the circumstances 
where a mother or her infant’s two hands are touching the other person, the area touched by the 
hand performing the “higher” level of co-touch is coded. For example, if the mother’s right hand is 
resting on the infant’s legs, and the mother’s left hand if actively playing with the infant’s hand, we 
would code the area being touched by the mother’s left hand. Therefore, the area coded would be 
the hands, and not the legs.  
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5. Trunk (chest/belly) 
6. Feet/legs 
 







Initiator of touch 
The initiator of each co-touch exchange (mother or infant) is coded. The person who first touches 
the other member of the dyad is considered the initiator of the subsequent co-touch behavior. 
 
SPECIAL CASES AND DECISION MAKING 
Dominance decision rule: a type of co-touch has dominance over another if it is the main theme of 
the bout. The “intruder” touch is short in duration (less than 1 second) and/or accidental. For 
example, during a bout when mothers are tickling their infants and infants are wiggling their limbs 
(bout of mutual contact), if it happens that for 1 second or less, the mothers hold the infants feet 
and the infant does not show movement (brief moment of physical contact), the bout is considered 
one of mutual contact. 
If there is more than one type of co-touch occurring simultaneously, the “higher level” takes 
precedence. For example, if mother and infant are displaying physical contact and mutual touch 
with different hands/body parts at the same time, mutual touch is coded.  
 
 
 
